ABSTRACT: During September 2004, 4 adult northern myotis, Myotis septentrionalis, were collected from LeFlore County, Oklahoma (n 5 2), and Logan (n 5 1) and Yell (n 5 1) counties, Arkansas, and their feces examined for coccidian parasites. Three of 4 bats (75%) were passing oocysts of Eimeria spp. Oocysts of Eimeria tumlisoni n. sp. were subspherical, 17.6 3 16.8 (16-19 3 14-18) mm with a shape index of 1.0 (1.0-1.1). A micropyle and oocyst residuum were absent, although 1-2 bilobed polar granules were often present. Sporocysts were ovoidal, 10.5 3 5.9 (9-12 3 5-7) mm with a shape index of 1.8 (1.6-2.0). A Stieda body was present, but substieda and parastieda bodies were absent. A sporocyst residuum was present consisting of compact to dispersed granules between the sporozoites. The sporozoites were elongate, with subspherical anterior refractile body and spherical posterior refractile body; a nucleus was not discernable. This is the second coccidian reported from this host and the first instance of a bat coccidian reported from Oklahoma. We also document a new geographic record for Eimeria catronensis in Oklahoma and provide an emended description.
During the last decade, there has been a keen interest in the study of coccidia (Apicomplexa) of chiropterans in Arkansas (McAllister et al., 2001 , 2011 McAllister and Upton, 2009) . A redescription of Eimeria macyi Wheat, 1975 , was provided by McAllister et al. (2001) from tricolored (5eastern pipistrelle) bats, Perimyotis subflavus, and Eimeria catronensis Scott and Duszynski, 1997, was reported in northern myotis, Myotis septentrionalis (McAllister et al., 2004 ) from the state. In addition, new eimerians have been documented from eastern red bats, Lasiurus borealis (McAllister and Upton, 2009) and P. subflavus (McAllister et al., 2011) . To our knowledge, however, no coccidians have ever been reported from any of the 21 species of bats (Caire et al., 1989) currently known from neighboring Oklahoma. Herein, we provide a description of a new species of Eimeria from M. septentrionalis from Oklahoma, and information on 2 additional eimerians from M. septentrionalis in Arkansas and Oklahoma.
MATERIALS AND METHODS
During September 2004, 2 adult M. septentrionalis were collected with standard nylon mist nets (3 3 6-12 m, mesh size 5 2.5 cm) from LeFlore County, Oklahoma. In addition, a single adult M. septentrionalis each was collected with same method from Logan and Yell counties, Arkansas. Specimens were placed in individual cloth collecting bags and allowed to defecate. They were banded and released unharmed at their collection sites. Fresh feces were collected from the bags and placed in individual vials containing 2.5% (w/v) aqueous potassium dichromate (K 2 Cr 2 O 7 ) and examined for coccidia by light microscopy after flotation in Sheather's sugar solution (specific gravity 5 1.30). Samples were allowed to complete sporulation at room temperature (23 C) in Petri dishes containing a shallow layer of 2.5% (w/v) K 2 Cr 2 O 7 for 5 days. Samples were stored at uncontrolled temperatures and not examined again until they were ,2,665 days old and sent to RSS for further examination. Sporulated oocysts were again isolated by flotation (as above), examined using an Olympus BX53 compound microscope, and measurements were taken on 20 oocysts (n. sp.) using Olympus cellSens digital image acquisition software and reported in micrometers (mm) with means followed by the ranges in parentheses. Photomicrographs were taken with an Olympus DP73 digital camera using Nomarski interference-contrast optics. Descriptions of oocysts and sporocysts follow guidelines of Wilber et al. (1998) as follows: oocyst length (L) and width (W), their ranges and ratios (L/W), micropyle (M), oocyst residuum (OR), polar granules (PG), sporocyst length (L) and width (W), their ranges and ratios (L/W), Stieda body (SB), substieda body (SSB), parastieda body (PSB), sporocyst residuum (SR), sporozoites (SZ), refractile bodies (RB), and nucleus (N). Photovouchers of sporulated oocysts were accessioned into the United States National Parasite Collection (USNPC), Beltsville, Maryland. Herein, we follow van Zyll de Jong (1979) who elevated M. septentrionalis to full species status rather than a subspecies of Keen's myotis, Myotis keenii. Bat common names follow Wilson and Reeder (2005) .
RESULTS
Three of 4 (75%) of the M. septentrionalis were found to be passing oocysts of eimerian coccidia. Each infected bat was passing a different species of Eimeria, 1 of which is described herein. Diagnosis: Oocyst shape subspherical; bilayered wall, ,1.3 (1.1-1.7) thick, rough outer layer yellowish brown , 2/3 thickness, inner layer smooth; L 3 W 17.6 3 16.8 (16-19 3 14-18); L/W 1.0 (1.0-1.2); M and OR absent; 1-2 PG often present, bilobed, centrally located. Sporocysts ovoidal, L 3 W 10.5 3 5.9 (9-12 3 5-7); L/W 1.8 (1.6-2.0); wall singlelayered and smooth; button-like SB present, SSB and PSB absent; SR present consisting of compact to dispersed granules between SZ. SZ elongate with subspherical anterior RB and spherical posterior RB; N not discernable. 
Taxonomic summary

Remarks
To our knowledge, no other bat eimerian has been described with a combination of characters descriptive of the new species. However, the new species is most similar in size and shape (and with other bat eimerians having a rough outer oocyst wall) to E. macyi Wheat, 1975 , from P. subflavus in Alabama (Wheat, 1975) and Arkansas (McAllister et al., 2001 
54357uW).
Prevalence: One of 4 (25%) M. septentrionalis; 0/1 Logan County, Arkansas; 0/1 Yell County, Arkansas; 1/2 (50%) LeFlore County, Oklahoma.
Specimens deposited: Photovoucher of sporulated oocyst deposited as USNPC 105304.
Sporulation: Exogenous. All oocysts were passed unsporulated or partially sporulated and became fully sporulated within 5 days at ca. 23 C.
Site of infection: Unknown. Oocysts recovered from feces.
Remarks
Oocysts of our isolate of E. catronensis measured 17.7 3 12.8 mm (L/W 5 1.4), and sporocysts were 8.2 3 5.7 mm (L/W 5 1.4). A micropyle was located near the more pointed end of the oocyst (Fig. 5) . Eimeria catronensis appears to be the only bat coccidian known to definitively possess a micropyle (see Duszynski, 2002) . Bray (1958) and Mandal and Nair (1973) stated that a micropyle was present in Eimeria levinei from the gland-tailed free-tailed bat, Chaerephon bemmeleni, from Liberia, and in Eimeria andamanensis from the black-bearded tomb bat, Taphozous melanopogon from India, respectively; however, possession of this structure was considered doubtful by Duszynski (2002) , and we concur.
This coccidian has now been reported from 3 species of vespertilionid bats and 4 widely separated localities in the United States (see Table I ). However, this is the first time that E. catronensis has been reported from a bat collected in Oklahoma.
Eimeria sp.
( Fig. 6) Diagnosis: Sporulated ovoidal oocysts (n 5 3) of an unknown eimerian were found in a single M. septentrionalis. Prevalence: One of 4 (25%) M. septentrionalis; 1/1 Logan County, Arkansas; 0/1 Yell County, Arkansas; 0/2 (0%) LeFlore County, Oklahoma.
Specimens deposited: Photovoucher of sporulated oocyst deposited as USNPC 105305.
Site of infection: Unknown. Oocysts recovered from feces. 
Oocysts of this eimerian possessed a rough outer wall (Fig. 6) and measured 16.7 3 15.3 mm (L/W 5 1.1) while sporocysts were 8.7 3 5.8 mm (L/W 5 1.4). Too few oocysts were available for study, and additional samples must be obtained before this species can be identified. In addition, the only bat species ever examined for coccidia, to our knowledge, from Oklahoma was 10 Brazilian free-tailed bats, Tadarida brasiliensis, from Major County and a single cave myotis, Myotis velifer, from Woodward County (McAllister et al., 2004) ; however, none was passing oocysts. Therefore, we report the first bat coccidians from the state.
As noted by McAllister et al. (2011) and reiterated again here, it is currently difficult, to impossible, for most individuals on their own to survey bats for coccidia in the Ozark and Ouachita National Forests of Arkansas and Oklahoma with the restriction by the USDA Forest Service being placed on collections. Nearly all caves and mines are closed due to fear of spreading whitenose syndrome, caused by the fungus Geomyces destructans (see Frick et al., 2010) . Alternatively, we suggest that an agreement be made between federal and state personnel currently holding valid scientific collection permits and those responsible for bat surveys with coccidiologists who wish to continue studying bat coccidia. Many bats remain to be surveyed from both states, and additional new species of coccidia are predicted if potential hosts can be examined in the future. 
